Surface roughness significantly affects the work efficiency and life of machine parts interacting with each other. There are lots of parameters that affect surface roughness such as processed material, cutting tool, cutting parameters, cooling type. For this reason, optimization of the machining parameters and proper processing conditions are very important. In this study, the optimum machining conditions were determined by investigating the surface roughness of the milled AISI 1040 steel alloy depending on the feed per tooth (0.08 mm/tooth, 0.12 mm/tooth, 0.16 mm/tooth, 0.20 mm/tooth), spindle speed (2000 rpm, 3000 rpm, 40000 rpm, 5000 rpm) and the cooling type (liquid, air) parameters. The Taguchi experimental design method was used to help achieve results at acceptable levels and to save time and cost in achieving optimal results. Experiments designed with the Taguchi method were based on the L16 orthogonal array and signal / noise (S/N) ratios were used in the evaluation of the experimental results. The optimum levels of control factors for minimizing surface roughness were determined using S/N ratios. The ideal conditions of surface roughness were seen at A1B1C2 (i.e.,feed per tooth=0.08 mm/tooth and 2000 rpm spindle speed, cooling type=liquid). Variance analysis (ANOVA) was also conducted in the study. According to the results of analyses, it was found that spindle speed was the most dominant parameter for surface roughness. Lastly, confirmation tests were run to check the success of the optimization.
INTRODUCTION
Due to the demand for more precise and complex products in the automotive, tooling and aerospace sectors, the increase in workability studies is taking place. Especially the flexibility of high-speed CNC machine tools, CAD/CAM software and the improvements in cutting tool problems affecting machining performance, although machining makes machining more efficient.
The work in this area is focused on examining the cutting parameters (cutting speed, axial depth of cut, radial depth of cut and feed rate), cutting tool geometry/material and workpiece material changes on surface roughness. In the 1960s, the Taguchi method proposed by Genichi Taguchi is widely used due to its proven success in improving industrial product quality. The relevance to the "Taguchi" method of researchers is increasing day by day, especially because of the low number of experiments, ease of application and easy evaluation of qualitative variables.
Some studies on the subject:
Tosun et al. examined the surface roughness of AA7075-T6 using conventional and air cooling methods. They used a mixture of boron oil and water as the cutting process. They selected parameters as cutting tools, spindle speed and feed rates. As a result it was determined that the surface roughness increased when the feed rate increased and the surface roughness decreased when the spindle speed increased. [1] .
Kahraman studied about optimizing cutting parameters to reduce surface roughness in turning of studs manufactured from AISI 5140 steel. She chose rotational speed, feed rate and depth of cut as control factors for the surface roughness and L9 orthogonal array for experiment trials. She considered rotational speed, feed rate and depth of cut as control factors for the surface roughness, and used L9 orthogonal array for experiment trials. She found optimal surface roughness as 1.70 µm according to S/N ratio analysis [2] . Günay, AISI 316L austenitic stainless steel processing of the Fc and Ra cutting parameters and tool nose radius examined the optimization. He performed the experiments using Taguchi method [4] .
Cakiroglu and Acir investigated drilling performance of Al2014 materials in dry cutting. They found out that cutting speed, feed rate and cutting tool had been effective on the performance [5] . were depth of cut feed rate, cutting speed at three levels. They investigated machinability of AISI 4340 steel and found that depth of cut had maximum contribution on tool wear [9] .
Vishnu et all made a study to investigate effects of type of machining conditions, cutting speed, feed rate, depth of cut, type of tool on surface roughness of EN-353 Alloy Steel in turning operation. They used L27 orthogonal array in experiments and ANOVA to dedicate influence of parameters. As a result they found that type of coolant had been the most effective factor [10] .
In this study, experiments were planned according to Taguchi method, surface roughness was evaluated statistically using ANOVA in the milling of AISI 1040 stainless steel. Industries can greatly reduce product development cycle time for both design and production, thereby reducing costs and increasing profits using the Taguchi method.
MATERIALS AND METHODS

Taguchi method
Besides, Taguchi allows examine to the variability caused by noise factors, which are usually neglected in the traditional DOE approach [11] .
In cases where a considerable amount of experimental work is required for all combinations involving each level of each parameter, it is possible to achieve a much lower number of experimental studies using the Taguchi method. The methodology developed in the Taguchi experimental design method consists of three basic concepts; system design, parameter design and tolerance design [12, 13] .
Work piece material
The work piece material selected for investigation is AISI 1040 steel with the compositions as shown in table 1. The AISI 1040 steel used in the test is of the general production grade class and is widely used in the market.
Since it is suitable for heat treatment, it is used in many mold sets, apparatus making, automotive sector, parts subjected to various difficulties, 2  8  4  2  2  9  1  3  2  10  2  3  2  11  3  3  1  12  4  3  1  13  1  4  2  14  2  4  2 
RESULTS AND DISCUSSION
S/N ratio results
The average surface roughness (μm) measurements made and their average values are given in Table 4 . Table 5 are illustrated in figure 2 . The best level of each factor was found by looking at the highest S / N ratio in the levels of its control factor. The analysis was performed with a 10% significance level and a 90% confidence level. The contribution of A, B and C factors to surface roughness was found to be 7%, 80% and 0.4%, respectively (Table 6 ). So the most dominant factor affecting the surface roughness was feed per tooth (factor B, 80%).
Confirmation tests
The last step of Taguchi method is to control optimum levels. So, verification experiments of the control factors were performed with optimum levels. Confirmation test results are shown in 
CONCLUSION
In this work, the effects on the average surface These results show that the Taguchi method is a trusty process for reducing the machining time and production costs of milling AISI 1040 stainless steel.
These results can be used for future academic research as well as industrial applications.
